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(57) Abstract: 

PURPOSE: To facilitate the adjustment to the irregularity of the 
characteristics of individual, piezoelectric vibrators by applying the . 
voltage proportional to the difference with reference voltage to each of 
the piezoelectric vibrators and feeding back the output of a driver circuit 
to an operational amplifier circuit through a condenser. 
CONSTITUTION: An ON/OFF control signal 21 for vibrating a 
piezoelectric vibrator 1 is inputted to a resistor module 4 wherein many 
resistors R1-RN are connected in parallel and one resistor is selected 
from many resistors R1-RN of the resistor module 4 in an analogue 
switch circuit 6 by a selection signal 27. The signal passed through the 
selected resistor is compared with reference voltage 24 in an operational 
amplifier circuit 3 and the voltage proportional to the difference between 
them is applied to the piezoelectric vibrator 1 through a driver circuit 2 
and the output of the driver circuit 2 is fed back to the operational: 
amplifier circuit 3 through the condenser 5. By this constitution, the 
irregularity of the characteristics of individual piezoelectric vibrators can 
be easily adjusted. . , . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by theV'use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The driver circuit which impresses an electrical signal to a piezo trembler, and the operation 
amplifying circuit which generates the drive voltage signal which was connected to the serial in said 
driver circuit, and is proportional to the difference of reference voltage and input voltage, The resistance 
module which connects two or more resistance to juxtaposition, and transmits the signal for the on-off 
control for the drive of said piezo trembler, The analog switch circuit which chooses one resistance 
which was connected between the input voltage terminal of said operation amplifying circuit, and said 
resistance module, and was specified by the selection signal but of resistance of the plurality of said 
resistance module, The piezo drive circuit characterized by having the capacitor which is connected 
between the input voltage terminal of said operation amplifying circuit, and the output terminal of said 
driver circuit, and transmits a negative feedback signal. 

[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original < 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] i 
[0001] 

[Industrial Application] About the piezo drive circuit for driving a piezo trembler, this invention is 
especially used with an ink jet printer etc., and relates to the piezo drive circuit which enabled it to 
choose the driver voltage of a deformation energy ****** piezo trembler as a bimorph structural panel 
at arbitration. 
[0002] 

[Description of the Prior Art] The circuit diagram showing an example of the piezo drive circuit of the 
former [ drawing 3 ] and drawing 4 are the wave form charts showing actuation of the example of 
drawing 3 . 

[0003] It is used with an ink jet printer etc., and as shown at drawing 3 , the conventional piezo drive 
circuit of the piezo vibrator sake which carries out a deformation energy ****** drive at a bimorph 
structural panel is equipped with the load resistance (resistance) 17 linked to a serial, and the level- 
conversion circuit 19 which changes the on-off control signal for driving the piezo vibrator 11 into a 



-2- 



'drive voltage signal between the driver circuit 12 which impresses an electrical signal to the piezo 
vibrator 1 1, and the piezo vibrator 1 1 and a driver circuit 12, and is constituted. 

[0004] Both the piezo driver voltage (VD) 43 and the drive electrical potential difference (VOUT) 42 are 
0 volt at the time of usual [ to which the piezo drive circuit constituted as mentioned above does not 
drive the piezo trembler 11 as shown in drawing 4 ]. Moreover, the piezo drive current (ID) is OA. If the 
on-off control signal (VIN) 41 is changed from high level to a low level in this condition, the driver circuit 
12 which inputs the on-off control signal (VIN) 41 via the level-conversion circuit 19 will change the 
drive electrical potential difference (VOUT) 42 from 0 volt to VH bolt in the shape of a step. The piezo 
vibrator 11 which inputs the drive electrical potential difference (VOUT) 42 via resistance 17 is driven 
by this. 

[0005] If the on-off control signal (VIN) 41 is changed from a low level high-level, a driver circuit 12 will 
change the drive electrical potential difference (VOUT) 42 from VH bolt to 0 volt in the shape of a step. 
[0006] A piezo drive circuit ****** such actuation according to the on-off control signal (VIN) 41, and 
drives the piezo vibrator 11. 

[0007] By changing the resistance of the resistance 17 linked to a serial into the piezo vibrator 11, the 
adjustment to dispersion in the property of each piezo vibrator 11 is performed, and a change of the 
magnitude of the deformation energy of the piezo vibrator 11 is made. v 
[0008] 

[Problem(s) to be Solved by the Invention] As mentioned above, since the conventional piezo drive 
circuit is attained by changing the resistance of the resistance which has connected the adjustment to 
dispersion in the property of each piezo vibrator 11, and modification of the; magnitude of the 
deformation energy of piezo vibrator to a serial at piezo vibrator, it has the fault that load resistance 
must be changed whenever it exchanges piezo vibrator. 
[0009] 

[Means for Solving the Problem] The driver circuit where the piezo drive circuit of this invention 
impresses an electrical signal to a piezo trembler, The operation amplifying circuit which generates the 
drive voltage signal which was connected to the serial in said driver circuit, and is proportional to the 
difference of reference voltage and input voltage, The resistance module which connects two or more 
resistance to juxtaposition, and transmits the signal for the on-off control for the drive of said piezo 
trembler, The analog switch circuit which chooses one resistance which was connected between the 
input voltage terminal of said operation amplifying circuit, and said resistance module, and was specified 
by the selection signal out of resistance of the plurality of said resistance module, It has the capacitor 
which is connected between the input voltage terminal of said operation amplifying circuit, and the 
output terminal of said driver circuit, and transmits a negative feedback signal. 
[0010] 

[Example] Next, the example of this invention is explained with reference to a drawing. 

[0011] The circuit diagram in which drawing 1 shows one example of this invention, and drawing 2 are 

the wave form charts showing actuation of the example of drawing 1 . 

[0012] In drawing 1 , an electrode is applied in the thickness direction, and the piezo vibrator 1 will 
generate a mechanical distortion, if an electrical potential difference is impressed to inter-electrode. 
One electrode is grounded and the electrode of another side is connected to the driver circuit 2. A 
driver circuit 2 is a driver circuit of a push pull method, amplifies the drive electrical potential difference 
26 inputted from the operation amplifying circuit 3, and impresses it to the piezo vibrator 1. * 
[0013] The operation amplifying circuit 3 generates the drive electrical potential difference 26 
proportional to the difference of reference voltage (VREF) 24 and input voltage 25. 

[0014] The resistance module 4 connects two or more resistance R1-RN to juxtaposition, and transmits 
the on-off control signal (VIN) 21 to the operation amplifying circuit 3 as input voltage 25 through the 
analog switch circuit 6. 

[0015] It connects with a serial between the input voltage terminal of the operation amplifying circuit 3, 
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and the resistance module 4, and the analog switch circuit 6 chooses one resistance specified by the 
selection signal (SEL) 27 out of two or more resistance R1-RN of the resistance module 4, and is 
connected. 

[0016] It connects between the input voltage terminal of the operation amplifying circuit 3, and the 
output terminal of a driver circuit 2, and a capacitor (CF) 5 transmits a negative feedback signal. 
[0017] Next, actuation of the example of drawing 1 is explained with reference to drawing 2 . 
[0018] At the time of usual [ which does not drive the piezo vibrator 1 ] t the piezo driver voltage (VD) 
22 is 0 volt, as shown in drawing 2 . At this time, the on-off control signal (VIN) 21 is high-level. That is, 
it is (VIN>VREF). 

[0019] the on-off control signal (VIN) 21 is changed from high level to a low level — making (that Is, it 
being made to change to VIN<VREF) — driver voltage (VD) 22 the capacitor (CF) which delivers a 
negative feedback signal reference voltage (VREF) 24 and the input voltage 25 corresponding to the 
resistance specified by the selection signal (SEL) 27 out of two or more resistance R1-RN of the 
resistance module 4 — five — It is determined as follows within the limits of 0 volt - VH bolt. 
[0020] It is set to piezo driver voltage (VD)=(VREF-VIN)/CF, and (R1-RN) xt. 

[0021] moreover, the on-off control signal (VIN) 21 is changed from a low level high-level — making 
(that is, it being made to change to VIN>VREF) — it is similarly set to piezo driver voltage (VD) =VH- 
(VIN-VREF) xRF/(R1-RN)xt. 

[0022] Namely, the wave of piezo driver voltage (VD) When the on-off control signal (VIN) 21 changes 
from high level to a low level (VREF-VIN) when 0 volt to VH bolt changes and the on-off control signal 
(VIN) 21 changes from a low level high-level on the inclination of /CF- (R1-RN) - Change from VH bolt 
to 0 volt on the inclination of VIN-VREF/CF- (R1-RN). 

[0023] Thus, the magnitude of the inclination of the piezo driver voltage (VD) 22 is determined by the 
value of one resistance in the resistance R1-RN of the ****** module 4 which the AROGU switching 
circuit 6 chose with the selection signal (SEL) 27. The piezo driver voltage (VD) shown in the reference 
mark 22-1-22-2-22-3 of drawing 2 - 22-N shows the electrical-potential-difference value when the 
resistance R1 of the resistance module 4, R2, and R3-RN are chosen, respectively. 
[0024] 

[Effect of the Invention] As explained above, the piezo drive circuit of this invention The on-off control 
signal for the drive of piezo vibrator is inputted into the resistance module which connected two or more 
resistance to juxtaposition. In an analog switch circuit, one resistance is chosen from resistance of the 
plurality of a resistance module with a selection signal. The electrical potential difference which is 
proportional to those differences in an operation amplifying circuit as compared with reference voltage 
about the signal which passed the selected resistance is impressed to piezo vibrator through a driver 
circuit. By being made to carry out the output of a driver circuit in an operation amplifying circuit Phi - 
DOBAKKU through a capacitor, it is effective in becoming possible to perform easily adjustment to 
dispersion in the property of each piezo vibrator. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing one example of this invention. 
[Drawing 2] It is the wave form chart showing actuation of the example of drawing 1 . 
[Drawing 3] It is the circuit diagram showing an example of the conventional piezo drive circuit. 
[Drawing 4] It is the wave form chart showing actuation of the example of drawing 3 . 
[Description of Notations] 

1 Piezo Vibrator 

2 Driver Circuit 

3 Operation Amplifying Circuit 

4 Resistance Module 

5 Capacitor 

6 Analog Switch Circuit 

1 1 Piezo Vibrator 

12 Driver Circuit 
17 Resistance 

19 Level-Conversion Circuit 

21 On-off Control Signal (VIN) 

22 Piezo Driver Voltage (VD) 

24 Reference Voltage (VREF) 

25 Input Voltage Electrical Potential Difference 

26 Drive Electrical Potential Difference 

27 Selection Signal (SEL) 

41 On-off Control Signal (VIN) 

42 Drive Electrical Potential Difference (VOUT) 

43 Piezo Driver Voltage (VD) 
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